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Introduction
Canker is the major disease of bacterial origin in grape vine (Vitis sp.), whose causal agent is Xanthomonas campestris pv viticola (Nayudu)
Dye. This disease has already been identified in São Paulo (Rodrigues Neto et al., 2011) , Ceará, Roraima, Piauí, Bahia and Pernambuco (Malavolta Jr et al., 2008) states, while in São Francisco Valley (Brazil) it is of great importance, because it is under conditions of temperature between 25 and 30 ºC and high humidity, and ultimately reduced the grape production (Lima et al., 1999) . According to Lima & Ferreira (2012) , the symptoms of this disease varies according to the tolerance of each cultivar and the environmental conditions.
The human activities, especially in the last 150 years, have contributed to the elevation in the world temperature due to the ever increasing concentration of greenhouse gases.
The concentration of carbon dioxide (CO 2 ) has increased by approximately 40% since 1750, with an estimated increase of 730 to 1020 µmol/mol for the A2 scenario (worst case). As a consequence of increasing greenhouse gases amount, the average temperature has risen by 0.6 ºC, with an estimated increase of 1.4 ºC to 5.8 ºC until 2100 (IPCC 2007 , IPCC 2013 .
It is known that the environment affects directly all developmental stages of both the pathogen and the host plant, and thus the climate change may interfere with the geographic and temporal distribution of diseases (Ghini et al., 2012) . According to Beriam et al. (2011) , species of plant-pathogenic bacteria may react in different ways to environmental changes, which can have deleterious or beneficial effects, or even not cause changes in the life cycle and pathogenicity of plant bacteria, though they may change the physiology and resistance of the host plant. However, few studies have been carried out to effectively simulate the effect of climate change on pathogens (Garrett et al., 2006) and host plants to develop measures of mitigation and adaptation for the disease management (Chakraborty & Newton, 2011) .
The objective of this study was to evaluate the effect of temperature increase and concentration of atmospheric carbon dioxide on infection by Xanthomonas campestris pv. viticola in four grape vine cultivars.
Material and Methods
The first experiment was conducted in Before and after inoculation, the seedlings were placed in a moist chamber for 24 hours. The pre-treatment aimed to promote stomatal opening, facilitating the pathogen penetration, whereas the post-treatment was performed to ensure the water congestion in the adjacent tissues, which is crucial to the infectious process (Romeiro, 2005) . correspond to the severity values found in two consecutive assessments, and dti is the interval (in days) between the assessments (Shaner & Finney, 1977) .
The obtained data were subjected to variance analysis using the Assistat (7.6 Beta) statistical software and the means were grouped by the Scott-Knott test (p≤ 5%).
Results and Discussion

Experiment I -Effect of temperature
The symptoms of bacterial canker were observed in all cultivars, for all the tested temperatures, with the period of incubation (PI) varying according to genotype and temperature ( .85 bA CV(%) = 27.14 Means followed by the same lowercase letter in the column and uppercase letter in the row do not differ by the Scott-Knott test at 5% probability.
Data obtained by Ghini et al. (2011) Means followed by the same lowercase letter in the column and uppercase letter in the row do not differ by the Scott-Knott test at 5% probability.
respectively (Table 1) . Differences in incubation period reflect in differences in the growth rate of the pathogen in the host, and consequently in the disease progress rate (Parlevliet, 1979) . Thus, the short incubation period observed due to the temperature elevation is a factor that contributes to the occurrence of epidemics. Moreover, it was observed that for every cultivar evaluated there was a difference in the period of incubation.
According to Parlevliet (1979) , PI is a component of resistance, and this variation in the time for appearance of the symptoms may be related to differences in the genotypic composition of the biological materials.
Significant differences were observed (P=0.05) between the treatments for the variables severity and AUDPC (Figure 1 ; Table 2 According to Ghini et al. (2007) , the economic, social and environmental impacts caused can be positive, negative or neutral, as climate change could decrease, increase or have no effect on the different phytosanitary problems in each region. In eucalypt, Santos et al. (2013) found that the increase of CO 2 concentration reduced the incubation period of Ceratocystis
fimbriata.
The increased concentration of CO 2 reduced the severity of bacterial canker for cv.
Sugraone and Seleção 8. Cultivars Italia and
Crimson did not present a significant difference regarding the CO 2 increase. In the seedlings of grape vine submitted to 390 μmol/mol CO 2 , a significant difference was observed for severity among the grape cultivars (P=0.05) ( Table 4 ).
The same was found for the seedlings subjected to 770 μmol/mol CO 2 . Sugraone and Seleção 8 cultivars showed the lowest percentages of SEV of the disease, not differing from each other (Table 4 ). Means followed by the same uppercase letter in the column and lowercase letter in the row do not differ by the Scott-Knott test at 5% probability. Means followed by the same lowercase letter in the column and uppercase letter in the row do not differ by the Scott-Knott test at 5% probability. Silva & Ghini (2014) concluded that the high concentration of CO 2 decreased the disease incidence and severity.
The same was observed by Eastburn et al. (2010) for mildew of soybean (Peronospora manshurica (Naum. Syd.). However, Lessin & Ghini (2009) 
